The aim of the study was to determine plasma levels of free Testosterone (fT) and dehydroepiandrosterone sulphate (DHEA-S) 
Introduction
Acute coronary syndrome (ACS) is one of the leading causes of mortality and morbidity in adults [1] . Risk of coronary artery disease (CAD) is higher in men than in premenopausal women, but this risk increases in favor of women in postmenopausal period [2] . One of the explanations for early occurrence of ACS in men is the abundance of proatherogenic testosterone and/or absence of cardioprotective estrogens [3] . In comparison to men, the lower incidence of cardiovascular disease in women in the premenopausal period is attributed to the protective effects of estrogen. On the other hand, it is well known that testosterone, free testosterone (fT), and dehydroepiandrosterone sulfate (DHEA-S) converted to estrogen in the peripheral tissues, particularly in adipose, thereby, exhibiting a cardioprotective effect [4] .
DHEA, and its sulfated form, DHEA-S, are all secreted by the adrenal gland, and are weak androgens in terms of receptor binding and biological activity. However, they serve as precursors to produce testosterone and estrogen. There is a discrepancy in study outcomes that discuss the relationship between androgens and cardiovascular diseases.
In the present study, the aim was to examine a possible relationship between circulating levels of androgens and ACS by measuring fT and DHEA-S in male patients.
Materials and Methods
Written informed consent was taken by the participants or relevants. This study was approved by local ethics committee, and complied with the declaration of Helsinki.
64 male patients who were admitted to the coronary care unit with ACS diagnosis enrolled this study. ACS includes unstable angina, non ST elevation myocardial infarction and ST elevation myocardial infarction. Mean age was 52.67 ± 7.34 SD. 
Results
Demographic and biochemical data of both groups are shown in 
Discussion
The effects of androgens on the cardiovascular system are still being argued, and conflicting results have been obtained through various studies. It becomes more complex due to conversion of testosterone to dehydrotestosterone and/or estradiol. It still has not been clarified cause and effect relationship between cardiovascular diseases and androgen levels.
DHEA-S and testosterone might play a protective role on the endothelial function of males [5, 6] . Testosterone decreased within first 24 hours after myocardial infarction [7] . Helaly et al found that patients with ACS had lower values of fT in comparison to control group [8] . In contradiction with these studies, as evidenced in our study, there are many studies showing no correlation between CAD and testosterone level [9] [10] [11] [12] [13] [14] . These different results may be due to differences of assay methods and testosterone types.
Although the studies evaluating a correlation between DHEA-S level and CAD has shown conflicting results with each other, the opinion that there might be a negative correlation between DHEA-S level and CAD has become more pronounced. Elevated DHEA-S levels were associated with retarded progression of atherosclerosis measured by coronary artery angiography, ultrasound carotid wall thickness and pulse wave velocity aorta calcification [15] . Low level of DHEA-S causes the insulin resistance, central obesity, cardiovascular disease, immune system dysfunction and psychological problems, and it also accelerates the atherogenic mechanisms [16 -17] . It decreases the inhibition of fibroblast formation and differentiation and adversely affects the lipid profile, as well as decreasing the inhibition of platelet aggregation [18] . No other endogenous androgen has been shown to have such a strong correlation with incidence of cardiovascular disease as DHEA-S [16] . For instance, VITA study shows that the low DHEA-S level is associated with CAD, diabetes mellitus and hypercholesterinemia (total cholesterol > 250 mg/dL) but the low testosterone level is not associated with these factors [10] . Also Slowinska-Srzednicka et al found out a correlation between the low level of DHEA-S and occurrence of CAD. However, the same correlation was not found out between testosterone level and occurrence of CAD [12] . In our study we found that DHEA-S level was quite lower when compared with the level of control group. Thus, we reached a conviction that the low level DHEA-S might play a role for coronary endothelial disease or CAD may result in reduction of DHEA-S level in male.
Testosterone, in addition to the above defined mechanism, has also a significant role for the development of atherosclerosis through the lipid-dependant pathways. Testosterone is inversely related to the levels of total cholesterol, LDL, triglyceride and lipoprotein (a) while it is directly related to HDL. These correlations have created a risk for the occurrence of ischaemic CAD [19] . The relationship between DHEA-S and lipid levels is considered to be conflicting. DHEA-S levels have a negative correlation with triglyceride and total cholesterol levels, and a positive correlation with HDL level [20] . On the other hand, the existence of a significant correlation has not been determined in many studies [19] [20] [21] . High androgen levels seem to be correlated with desired lipid profile for males [22] .
In our study, the lipid levels of patients with ACS have not found different from the lipid levels of control group. Moreover, no statistically significant correlation were found among the levels of fT, DHEA-S, total cholesterol, triglyceride, HDL and LDL. Pitt et al shown that patients with ACS had low serum lipid levels within 24 hours of admission to hospital, then these levels increased over the subsequent two days [23] . They concluded that this decrease might reflect causes related to hospitalization, such as altered oral intake or intravenous hydration. Additionally, heparin and cardiac catheterization are known to affect serum lipid components [24, 25] . These factors may have influenced the results of our study.
We acknowledge the following limitations of our study. Firstly, the smoking habit (which lowers the androgen levels) of patient and control groups, and the cardiovascular risk factors such as family history of heart disease could be questioned. Secondly, along with the fT it could be possible to work with bio-available testosterone and/or fT index.
In conclusion, we detected that the DHEA-S level of patients with ACS was significantly lower when compared with the control group. More comprehensive studies are needed about whether the lower DHEA-S levels in patients with ACS are the result or the cause of the disease. We are in the belief that the equalization of male's cardiovascular risk with the risk of female in advanced aged could not be only explained by the low level of androgen. Therefore the other probable factors which may lead to the occurrence of cardiovascular disease should be thoroughly studied. More comprehensive and prospective studies should be conducted in order to better understand the correlation between androgen and cardiovascular disease.
